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(54) Internal combustion cylinder engine 

(57) An internal combustion engine is provided. The 
engine includes a housing (9) having at least first and 
second pairs of chambers (20) formed in the housing. 
Each chamber extends from the exterior of the housing 
to a predetermined point therein. The first pair of cham- 
bers being aligned with the housing along a first axis 
and the second pair of chambers being aligned within 
the housing along a second axis extending substantially 
normal to the first axis. The engine further including a 
plurality of piston assemblies (6). Each chamber having 
one of the piston assemblies rigidly fastened thereto. A 



cylinder (1) is reciprocally mounted on an elongate cyl- 
inder pin assembly (2). The cylinder pin assembly ex- 
tending within the housing and disposed between the 
cylinders for reciprocating the cylinders along a prede- 
termined stroke length and relative to the fixed piston 
assemblies in an opposed manner during operation of 
the engine. The cylinder pin assembly having two axes 
of rotation. The engine also including a power takeoff 
shaft (12) coupled to an end of the cylinder pin assembly 
for transmitting energy generated by operation of the en- 
gine. 
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Description 

Field of the invention 

[0001] The present invention is directed generally to 
internal combustion engines and, more particularly,, to 
four cylinder two-stroke reciprocating engines. 

Background of the Invention 



10 



[0002] As is well known, an internal combustion en 
gine is a machine for converting heat energy into me- 
chanical work. In an internal combustion engine, a fuel- 
air mixture that has been introduced into a combustion 
chamber is compressed as a piston slides within the is 
chamber. A high voltage for ignition is applied to a spark 
plug installed in the combustion chamber to generate 
an electric spark to ignite the fuel-air mixture. The re- 
sulting combustion pushes the piston downwardly within 
the chamber, thereby producing a force that is convert- so 
ible to a rotary output. 

[0003] Such internal combustion engines have a va- 
riety of problems. First, because of the multitude of mov- 
ing parts, such engines are costly to assemble. Further, 
because of the moving parts, such an engine is subject- 2S 
ed to a shortened useful life due to frictional wear be- 
tween the moving parts. Finally, because of the multiple 
parts, such an engine is heavy. 

[0004] Thus, there exists an need for an internal com- 
bustion engine that not only produces a high power-to- 30 
weight ratio, but is also economical to manufacture, has 
a high degree of reliability and has less moving parts 
than reciprocating engines currently available. 

Summary of the Invention 35 

[0005] In accordance with the present invention, an 
internal combustion engine is provided. The engine in- 
cludes a housing having first and second chambers 
formed in opposite ends of the housing. The chambers 40 
extend from the exterior of the housing to a predeter- 
mined point therein. The engine also includes a first pis- 
ton assembly rigidly fastened to one of the chambers 
and a second piston assembly fastened to the other of 
the chambers. A cylinder is reciprocally mounted within 4S 
each of the chambers, such that a portion of the first 
piston assembly is received within each cylinder The 
engine also includes a reciprocating and rotating mech- 
anism. The reciprocating and rotating mechanism in- 
cludes at least one end rotatably disposed within the so 
housing for transferring energy from the engine to a 
power take off shaft attachable to the end of the mech- 
anism. The reciprocating and rotating mechanism is dis- 
posed between the cylinders for reciprocating the cylin- 
ders along a predetermined stroke length and relative ss 
to the fixed piston assemblies during operation of the 
engine. 

[0006] In accordance with further aspects of this in- 



vention, the reciprocating and rotating mechanism ro- 
tates about two axes of rotation. The first axis of rotation 
is defined by a longitudinal axis extending through the 
reciprocating and rotating mechanism. The second axis 
of rotation is defined by a longitudinal axis extending 
normal to a point defined midway between the ends of 
the stroke length. 

[0007] In accordance with other aspects of this inven- 
tion, the internal combustion engine also includes at 
least one intake port and at least one exhaust port ex- 
tending through the cylinders. The intake port and ex- 
haust port are vertically spaced within each cylinder. 
[0008] In accordance with still yet other aspects of this 
invention, the internal combustion engine further in- 
cludes third and fourth chambers formed in opposite 
ends of the housing and orthogonally to the first and sec- 
ond chambers. The third and fourth chambers each in- 
cludes a piston assembly rigidly fastened to the cham- 
bers. The third and forth chambers further include cyl- 
inders reciprocally mounted therein on the reciprocating 
and rotating mechanism for operation as a four cylinder 
internal combustion engine. 

[0009] An interna! combustion formed in accordance 
with the present invention has several advantages over 
currently available engines. Such an engine is easy and 
economical to manufacture, maintain and overhaul. Be- 
cause the cylinders are reciprocated relative to fixed pis- 
tons, it has less moving parts than existing reciprocating 
engines. Because of the lower part count, such an en- 
gine is lighter and, therefore, has a high power-to- weight 
ratio. Finally, such an engine is easily adaptable for a 
variety of engines, such as two-stroke, diesel and gaso- 
line powered internal combustion engines. Thus, an in- 
ternal combustion engine formed in accordance with the 
present invention is economical to produce, has high re- 
liability and has less moving parts than currently existing 
reciprocating engines. 

Brief Description of the Drawings 

[001 0] The foregoing aspects and many of the attend- 
ant advantages of this invention will become better un- 
derstood by reference to the following detailed descrip- 
tion, when taken in conjunction with the accompanying 
drawings, wherein: 

FIGURE 1 A is a diagrammatic view showing the lin- 
ear and rotary displacement of an internal combus- 
tion engine formed in accordance with the present 
invention; 

FIGURE 1B illustrates the motion and common 
center point of an internal combustion engine 
formed in accordance with the present invention; 
FIGURE 2 is a cross-sectional side view of an inter- 
nal combustion engine formed in accordance with 
the present invention showing a first set of cylinders 
extending normal to a second set of cylinders, 
wherein each set of cylinders are in contact with a 
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reciprocating and rotating mechanism; 
FIGURE 3 is a cross-sectional view of a portion of 
an internal combustion engine formed in accord- 
ance with the present invention showing the ex- 
haust ports, intake ports and the reciprocating and 
rotating mechanism; 

FIGURE 4 is a cross-sectional view of an internal 
combustion engine formed in accordance with the 
present invention showing a cylinder, intake ports 
and exhaust ports; 

FIGURE 5 is a cross-sectional view of an internal 
combustion engine formed in accordance with the 
present invention showing the cylinder journal pin 
slots, exhaust ports, housing and piston rings; 
FIGURE 6 is a cross-sectional view of a piston for 
an internal combustion engine formed in accord- 
ance with the present invention showing the piston 
rings and the spark plug or injector hole; 
FIGURE 7 is a cross-sectional view of an internal 
combustion engine formed in accordance with the 
present invention showing the housing, exhaust 
ports and the piston rings; 

FIGURE 8A is a top view of a precompression plate 
for an internal combustion engine formed in accord- 
ance with the present invention; 
F J GURE 8B is a cr oss-sectionaI end view of a- 
- precompression plate for an internal combustion 
engine formed in accordance with the present in- 
vention; 

FIGURE 8C is a cross-sectional end view of a 
precompression plate for an interna! combustion 
engine formed in accordance with the present in- 
vention; 

FIGURE 9 is a cross-sectional side view of an inter- 
nal combustion engine formed in accordance with 
the present invention showing the entrance of a fu- 
el-air mixture into the combustion chamber and ex- 
haustion of exhaust gases through the exhaust 
ports; 

FIGURE 10 is a cross-sectional side view of an in- 
ternal combustion engine formed in accordance 
with the present invention showing a power take off 
shaft attached to the ends of the reciprocating and 
rotating mechanism; 

FIGURE 11 is a cross-sectional view of an internal 
combustion engine formed in accordance with the 
present invention showing the major components 
of the engine; 

FIGURE 12 is a cross-sectional side view of an in- 
ternal combustion engine formed in accordance 
with the present invention showing the major com- 
ponents of the engine with an over pressure valve 
attached to the cylinders; 

FIGURE 13 is a cross-sectional view of an internal 
combustion engine formed in accordance with the 
present invention showing a reduction plate at- 
tached to one end of the reciprocating and rotating 
mechanism; 



FIGURE 14 is a side view of an internal combustion 
engine formed in accordance with the present in- 
vention showing the power take off journal; 
FIGURE 15 is an end view of an internal combustion 
engine formed in accordance with the present in- 
vention showing the reed valve assembly attached 
to the power take off shaft; 

FIGURE 16 illustrates the cylinder motion for an in- 
ternal combustion engine formed in accordance 
with the present invention; and 
FIGURE 17 illustrates the motion of the cylinder as- 
sembly for an internal combustion engine formed in 
accordance with the present invention. 

15 Detailed De scription of the Preferred Embodiment 
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[0011] An internal combustion cylinder engine formed 
in accordance with the present invention suitably oper- 
ates on the two cycle principle. The engine of the 
20 present invention is distinguished from those currently 
available through the use of one double cylinder 1 for 
each double cylinder housing 9. Through the center of 
the double cylinder 1 is cylinder journal pin 2. The cyl- 
inder journal pin 2 is suitably disposed therein on bear- 
ds ings (roller- or other) 10. The cylinder journal pin 2 is 
. turnable. A connecting rod does not exist. 
[0012] Exhaust 3 and intake ports 4 are located on the 
opposite ends of the cylinder bore. As seen in FIGURE 
11, the exhaust and intake ports 3 and 4 are vertically 
30 spaced. This is different to the diametrical opposed in- 
take and exhaust ports of known two cycle engines. 
[0013] The intake ports 4 can be placed around the 
whole circumference of the cylinder. The exhaust ports 
3 may be located on both sides of the diameter of the 
3S cylinder. 

[0014] Referring to FIGURES 5 and 8 exhaust ports 
3 are located on both sides of the cylinder housing 9. 
The exhaust ports are centrally located and are alter- 
nately shared with the exhaust ports 3 of both the double 
<«> cylinders when the cylinders are in the bottom dead end 
position. 

[0015] The engine also includes pistons 6. The pis- 
tons 6 are stationary and are not a moving part of the 
engine. The pistons 6 can be adjusted for different com- 
45 press ion ratios. 

[0016] The pistons 6 contain a spark plug or injector 
hole 8 and piston rings 7. The injection hole 8 is suitable 
for an alternate embodiment of the engine, such as a 
diesel engine. 

so [0017] Referring nowto FIGURE 6, an end of the pis- 
tons 6 includes at least one piston ring 7. The diameter 
of this end of the piston 6 is substantially equal to the 
diameter of the cylinder. The rest of its length can favo- 
rably have a smaller diameter. The center of the pistons 
55 6 are partly hollow to give access to the spark plug or 
injector hole B. 

[0018] The open end of the double cylinders 8 in- 
cludes an annular precompression plate 13 attached 
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thereto. The precompresslon plate 1 3 and the piston 
rings 7 engage the walls of the cylinders to define a seal 
therebetween. Each precompression plate 13 is fas- 
tened together to Its cylinder and glides over the piston 
6 between top dead center and bottom dead center. 
[0019] The precompression plates 13 are mainly re- 
sponsible for the different steps of the intake cycle. 
[0020] Referring now to FIGURE 11 , the double cyl- 
inder housing 9 includes an intake chamber 17. The in- 
take chamber 1 7 is closed off by a cylinder housing plate 
15. The cylinder housing plate 15 holds a primary reed 
valve assembly 1 4 and the piston 6. 
[0021] Each double cylinder housing 9 has a slot 18 
located on each side of the cylinder. Each slot 18 is in 
the center along the line of the cylinder bore. The slots 
18 are fashioned in a way, such that the cylinder journal 
pins 2, extending through the double cylinder housing 
9, glide freely throughout its stroke length. 
[0022] Still referring to FIGURE 1 1 , two double cylin- 
der housings 9 are connected together at a ninety de- 
gree angle. The pair of double cylinder housings 9 are 
positioned such that the slots 18 face each other in the 
same angle and have the same centerpoint, as seen in 
FIGURE 1. 

[0023] Referring back to FIGURES 1 1 and 12, the two 
cylinder journal pins 2 are eccentrically connected to 
each other in a crankshaft type way, such that their cen- 
terlines are one-half stroke distance apart. On both ends 
of the cylinder journal pin 2 is a power takeoff shaft 12 
connected to the pin 2 by a power takeoff ( 0 PTO n ) journal 
1 1 . The center of the PTO journal 1 1 is located on a line 
located halfway between the centerlines of the connect- 
ed cylinder journal pint 2. 

[0024] The PTO journals 11 may be set in bearings 
10 located in the PTO shafts 12. The centerline of the 
PTO shafts 1 2 match the centerline of the motor assem- 
bly, as seen in FIGURE 2. 

[0025] The cylinder journal pins 2 move the distance 
of the stroke in a straight line, and are guided by the 
double cylinder assembly, the slots 18 and the connec- 
tion in a ninety degree angle of the cylinder housings 9. 
The whole cylinder pin assembly rotates at the same 
time in itself around the PTO shaft 12 centerline. Thus, 
the cylinder journal pin 2 has two axes of rotation. The 
first axis of rotation is defined by a longitudinal axis ex- 
tending through the elongate direction of the cylinder 
journal pin 2. The second axis of rotation is defined nor- 
mal to a point defined midway between the ends of the 
stroke length of the cylinders. 

[0026] The transformation of the straight motion into 
a circular motion is based on the following: 
[0027] Fig 1: Two lines AB and CD having the same 
length cross each other at a right angle (ninety degrees) 
at the halfway point E of each line. A line ab equal to 
half the length of AB or CD moves with its point a on the 
line CD from point C to D and back. At the same time 
point b moves on line AB from A to B and back. This 
demonstrates the straight motion of the connected cyl- 



inder journal pin 2. As a result, point X located at the 
halfway point of line ab moves in a circle. This demon- 
strates the circular motion of the PTO journal 1 1 and cyl- 
inder journal pin 2. The PTO journal 11 rotates the PTO 
5 shaft 12. 

[0028] Air or air/fuel mixture enters the intake cham- 
ber 1 7 through the primary reed valve assembly 14 into 
the intake chamber 17 during the combustion stroke. 
The intake chamber 17 is favorably bigger than the ac- 
io tual cylinder displacement. 

[0029] The precompression plate 13 which is at- 
tached to the double cylinder 1 transfers the air or air/ 
fuel mixture during the compression stroke through a 
secondary reed valve assembly 16 located in the 
is precompression plate 13 into the precompression 
chamber. 

[0030] The same can be done over transfer ports 21 
located in the cylinder housing and piston shaft, as seen 
in FIGURE 11. At the combustion stroke the air/mixture 
20 enters close at the bottom dead center position through 
the intake ports 4 and into a cylinder chamber 20. It 
pushes out the rest of the gases from combustion 
through the already open cylinder exhaust ports 3 which 
match in this position the exhaust ports located in the 
25 cylinder housing 9. 

[0031] As the cylinder 1 starts the compression 
stroke, the intake ports 4 close, the exhaust ports 3 stop 
to match and the cylinder chamber 20 is sealed. As a 
result of the oversized intake chamber 17 the cylinder 
30 chamber 20 gets a charge comparable to that of a super 
or turbocharged engine. It gets this already at lowest 
rpm, as soon as the throttle is completely open. 
[0032] Through the lack of connecting rods and its 
corresponding movement around the crankshaft, frie- 
rs tion on the cylinder walls is reduced. The diagram of the 
piston speed, in this case cylinder speed, changes fa- 
vorably at any rpm. 

[0033] The combustion pressure is also better and 
there is a more efficient transformation of energy into 
40 mechanical power. 

[0034] FIGURE 1 2 illustrates the same principle for a 
normal piston-cylinder arrangement. 
[0035] FIGURE 13 shows the same as FIGURE 2, just 
with other dimensions. 
45 [0036] In FIGURE 1 4, over pressure valves 22 are po- 
sitioned between the reed valves of the secondary reed 
valve assembly 16. After reaching a certain precom- 
pression, depending on adjustment, a surplus of air/fuel 
mixture at precompression is bleeding back into the in- 
so take chamber 17. 

[0037] Independent from the altitude of operation or 
the rpm of the engine, as long as the adjusted precom- 
pression is reached, the engine will deliver its full horse- 
power and torque range. 
55 [0038] Located at the bottom of the precompression 
chamber 1 9 are one or more cylinder housing vent holes 
21 The vent holes 21 lead over compressor reed valves 
23 to air hose connections located anywhere on the en- 
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gine or the vehicle in which the engine is installed. In a Claims 
diesel engine, surplus air might be used for compressor 
purposes during normal operation of the engine from 
any one or all cylinders. 

[0039] In gasoline engines only a part of the cylinders 
can be used that way on demand. In this situation air for 
these particular cylinders has to bypass a carburator. In 
fuel injected gas engines, a bypass is not necessary as 
long as the injectors for the cylinders are shut off. 
[0040] This guarantees that only air is compressed. 
[0041] A part of the gas engine keeps operating and 
powers the compressor part if selected. After the com- 
pressor is not needed and the air hose or other appli- 
ance is disconnected, the vent holes are automatically 
closed and the engine is switched back to normal oper- 
ation on all cylinders. 

[0042] Referring to FIGURE 1 3, a gear 24 is attached 
to the PTO journal 11 . The gear 24 rotates like the PTO 
journal 11 and the cylinder journal pin 2 around Itself At 
the same time it rotates with its centerline around the 
centerline of the power takeoff shaft 12 to which an in- 
side gear ring 25 is attached. 

[0043] If the gear 25 rotates 360° it has to cam its teeth 
twice with the teeth of the gear ring 25. 
[0044] Through the manipulation of diameters and the 
possible amount of teeth involved different reduction ra- 
tios of the actual engine rpm to a desired PTO shaft 12 
rpm is possible. In the example of FIGURE 13 the gear 
24 on the PTO journal 11 has 30 teeth. The gear ring 25 
on the PTO shaft 12 has 40 teeth. At one 360° rotation 
of the cylinder pin assembly and the gear 24 around its 
centerline, the gear has to cam 60 teeth at the gear ring 
25. The gear ring 25 has only 40 teeth, therefore it has 
to rotate in the process the distance of 20 teeth, what 
amounts to a 180° rotation of the PTO shaft 12. A ratio 
of a 2:1 rpm reduction is accomplished. 
[0045] FIGURES 1 8 and 1 9 showthe only three major 
moving parts of a four cylinder engine. The two double 
cylinders 1 and the cylinder pin assembly with the two 
cylinder pins 2 and the PTO journal 11. Steps one to 
eight demonstrate one 360° rotation in one quarter 
stroke increments. Engines with more or less than four 
cylinders can be built. 

[0046] All known systems of carburation, fuel injection 
or additional use of turbochargers, compressors and 
blowers can be used on this engine, necessary or not. 
Also, all known types of ignition systems, lubrication 
systems, cooling systems, emission control systems 
and other engine related known systems can be adapt- 5. 
ed and, therefore, are within the scope of the present so 
invention. 

[0047] While the preferred embodiment of the inven- 6. 
tion has been illustrated and described, it will be appre- 
ciated that various changes can be made therein without 
departing from the spirit and scope of the invention. ss 
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1. An internal combustion engine, comprising: 

(a) a housing having first and second chambers 
formed in opposite ends of the housing, the 
chambers extending from the exterior of the 
housing to a predetermined point therein; 

(b) a first piston assembly rigidly fastened with- 
in one of the chambers and a second piston as- 
sembly fastened within the other of the cham- 
bers; 

(c) a cylinder reciprocably mounted within each 
one of the chambers, the cylinders being 
mounted within the chambers such that a por- 
tion of the first piston assembly is received with- 
in one of the cylinders and a portion of the sec- 
ond piston assembly is received within the oth- 
er of the cylinders; 

(d) a reciprocating and rotating mechanism 
having at least one end rotatably disposed with- 
in the housing for transferring energy from the 
engine to a power take off shaft attachable to 
the end of the reciprocating and rotating mech- 
anism, the reciprocating and rotating mecha- 
nism being disposed between the cylinders for 
reciprocating the cylinders along a predeter- 
mined stroke length during operation of the en- 
gine. 

The internal combustion engine of Claim 1 , wherein 
the reciprocating and rotating mechanism rotates 
about two axes of rotation. 

The internal combustion engine of Claim 2, wherein 
the first axis of rotation is defined by a longitudinal 
axis extending through the reciprocating and rotat- 
ing mechanism and the second axis of rotation is 
defined by an axis extending normal to a second 
longitudinal axis extending between the ends of the 
stroke length. 

The internal combustion engine of Claim 3, further 
comprising at least one intake port and at least one 
exhaust port extending through the cylinders, the 
intake port and exhaust port being vertically spaced 
within each cylinders. 

The internal combustion engine of Claim 4, wherein 
the engine is a two cycle engine. 

The internal combustion engine of Claim 4, further 
comprising third and fourth chambers formed in op- 
posite ends of the housing and orthogonally to the 
first and second chambers, the third and fourth 
chambers each having a piston assembly rigidly 
fastened within the chambers, the third and fourth 
chambers each also include a cylinder reciprocably 
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mounted therein for operation as a four cylinder in- 
ternal combustion engine. 

7. The internal combustion engine of Claim 5, further 
comprising. at least one over-pressure valve dis- s 
posed on at least one of the cylinders, the valve be- 
ing in fluid communication with the respective 
chamber in which the at least one of the cylinders 

is mounted within for high altitude compensation. 

10 

8. The internal combustion engine of Claim 7, further 
comprising at least one over-pressure valve dis- 
posed on at least one of the cylinders, the valve be- 
ing in fluid communication with the respective 
chamber in which the at least one of the cylinders is 
is mounted within for arranging a torque. 

9. The internal combustion engine of Claim 5, further 
comprising at least one over-pressure valve dis- 
posed on at least one of the cylinders, the valve be- 20 
ing in fluid communication with the respective 
chamber in which the at least one of the cylinders 

is mounted within for arranging a torque. 

10. The internal combustion engine of Claim 5, further 25 
comprising a reduction system coupled to the recip T 
rocating and rotating mechanism for adjusting the 
engine rotation per minute to a predetermined rota- 
tion at the power take off shaft end of the recipro- 
cating and rotating mechanism. 30 

11. The internat combustion engine of Claim 5, further 
comprising at least one piston ring located about the 
circumference of the piston assembly to define a 
seal between the piston assembly and the cylinder. 35 

12. An internal combustion engine, comprising: 

(a) a housing having at least first and second 
pairs of chambers formed in the housing, each 40 
chamber extending from the exterior of the 
housing to a predetermined point therein, the 
first pair of chambers being aligned within the 
housing along a first axis, the second pair of 
chambers being aligned within the housing 45 
along a second axis extending substantially 
normal to the first axis; 

(b) a plurality of piston assemblies, each cham- 
ber having one of the piston assemblies rigidly 
fastened therein; 50 

(c) a cylinder reciprocably mounted within each 
of the chambers on an elongate cylinder pin as- 
sembly, the cylinder pin assembly extending 
within the housing and disposed between the 
cylinders for reciprocating the cylinders along ss 
a predetermined stroke length and in an op- 
posed manner during operation of the engine, 

the cylinder pin assembly having two axes of 



rotation; and 

(d) a power take off shaft coupled to an end of 
the cylinder pin assembly for transmitting ener- 
gy generated by operation of the engine. 

1 3. The internal combustion engine of Claim 1 2, where- 
in the first axis of rotation is defined by a longitudinal 
axis extending through the elongate direction of the 
cylinder pin assembly and the second axis of rota- 
tion is defined by an axis extending normal to a sec- 
ond longitudinal axis between the ends of the stroke 
length. 

14. The internal combustion engine of Claim 1 3, further 
comprising at least one intake port and at least one 
exhaust port extending through each chamber, the 
intake port and exhaust port being vertically spaced 
within each chamber. 

15. The internal combustion engine of Claim 14, further 
comprising at least one over-pressure valve dis- 
posed on at least one of the cylinders, the valve be- 
ing in fluid communication with the respective 
chamber in which the at least one of the cylinders 
is mounted within for high altitude compensation. 

16. The internal combustion engine of Claim 14, further 
comprising a reduction system coupled to the cyl- 
inder pin assembly for adjusting the engine rotation 
per minute to a predetermined rotation at the power 
take off shaft. 

17. A two stroke internal combustion engine, compris- 
ing: 

(a) a housing having at least first and second 
pairs of chambers formed in the housing, each 
chamber extending from the exterior of the 
housing to a predetermined point therein, the 
first pair of chambers being aligned within the 
housing along a first axis, the second pair of 
chambers being aligned within the housing 
along a second axis extending substantially 
normal to the first axis; 

(b) at least one intake port and at least one ex- 
haust port extending through each chamber, 
the intake port and exhaust port being vertically 
spaced within each chamber; 

(c) a plurality of piston assemblies, each cham- 
ber having one of the piston assemblies rigidly 
fastened therein; 

(d) a cylinder reciprocably mounted within each 
of the chambers an elongate cylinder pin as- 
sembly, the cylinder pin assembly extending 
within the housing and disposed between the 
cylinders for reciprocating the cylinders along 
a predetermined stroke length and in an op- 
posed manner during operation of the engine, 
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rotation is defined by an axis extending normal 
to a second longitudinal axis extending be- 
tween the ends of the stroke length; 

(e) at least one intake port and at least one ex- 
haust port extending through the cylinders, the 
intake port and exhaust port being vertically 
spaced within each cylinders; and 

(f) third and fourth chambers formed in opposite 
ends of the housing and orthogonally to the first 
and second chambers, the third and fourth 
chambers each having a piston assembly rig- 
idly fastened to the chambers, the third and 
fourth chambers each also include a cylinder 
reciprocably mounted therein for operation as 
a four cylinder internal combustion engine. 

21. An internal combustion engine, comprising: 

(a) a housing having first and second chambers 
formed in opposite ends of the housing, the 
chambers extending from the exterior of the 
housing to a predetermined point therein; 

(b) a first piston assembly rigidly fastened with- 
in one of the chambers and a second piston as- 
sembly fastened within the other of the cham- 



the cylinder pin assembly having two axes of 
rotation, wherein the first axis of rotation is. de- 
fined by a longitudinal axis extending through 
the elongate direction of the cylinder pin as- 
sembly and the second axis of rotation is de- 
fined by an axis extending normal to a second 
longitudinal axis extending between the ends 
of the stroke length; and 
(e) a power take off shaft coupled to an end of 
the cylinder pin assembly for transmitting ener- 
gy generated by operation of the engine. 

18. The two stroke internal combustion engine of Claim 
17, further comprising at least one over-pressure 
valve disposed on at least one of the cylinders, the 
valve being in fluid communication with the respec- 
tive chamber in which the at least one of the cylin- 
ders is mounted within for high altitude compensa- 
tion. 

19. The internal combustion engine of Claim 17, further 
comprising a reduction system coupled to the cyl- 
inder pin assembly for adjusting the engine rotation 
per minute to a predetermined rotation at the power 
take off shaft. 

20. An internal combustion engine, comprising: 

(a) a housing having first and second chambers 
formed in opposite ends of the housing, the 30 
chambers extending from the exterior of the 
housing to a predetermined point therein; 

(b) a first piston assembly rigidly fastened with- 
in one of the chambers and a second piston as- 
sembly fastened within the other of the cham- 35 
bers; 

(c) a cylinder reciprocably mounted within each 
one of the chambers, the cylinders being 
mounted within the chambers such that a por- 
tion of the first piston assembly is received with- 40 
in one of the cylinders and a portion of the sec- 
ond piston assembly is received within the oth- 
er of the cylinders; 

(d) a reciprocating and rotating mechanism 
having at least one end rotatably disposed with- 45 
in the housing for transferring energy from the 
engine to a power take off shaft attachable to 

the end of the reciprocating and rotating mech- 
anism, the reciprocating and rotating mecha- 
nism being disposed between the cylinders for 50 
reciprocating the cylinders along a predeter- 
mined stroke length and relative to the fixed pis- 
ton assemblies during operation of the engine, 
wherein the reciprocating and rotating mecha- 
nism rotates about two axes of rotation, where- ss 
in the first axis of rotation is defined by a longi- 
tudinal axis extending through the reciprocating 
and rotating mechanism and the second axis of 



bers; 

(c) a cylinder reciprocably mounted within each 
one of the chambers, the cylinders being 
mounted within the chambers such that a por- 
tion of the first piston assembly is received with- 
in one of the cylinders and a portion of the sec- 
ond piston assembly is received within the oth- 
er of the cylinders; 

(d) a reciprocating and rotating mechanism 
having at least one end rotatably disposed with- 
in the housing for transferring energy from the 
engine to a power take off shaft attachable to 
the end of the reciprocating and rotating mech- 
anism, the reciprocating and rotating mecha- 
nism being disposed between the cylinders for 
reciprocating the cylinders along a predeter- 
mined stroke length and relative to the fixed pis- 
ton assemblies during operation of the engine, 
wherein the reciprocating and rotating mecha- 
nism rotates about two axes of rotation, where- 
in the first axis of rotation is defined by a longi- 
tudinal axis extending through the reciprocating 
and rotating mechanism and the second axis of 
rotation is defined by an axis extending normal 
to a second longitudinal axis extending be- 
tween the ends of the stroke length; 

(e) at least one intake port and at least one ex- 
haust port extending through the cylinders, the 
intake port and exhaust port being vertically 
spaced within each cylinders, wherein the en- 
gine is a two cycle engine; and 

(f) a reduction system coupled to the recipro- 
cating and rotating mechanism for adjusting the 
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engine rotation per minute to a predetermined 
rotation at the power take off shaft end of the 
reciprocating and rotating mechanism. " 
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